Dissection of membrane-binding and -remodeling regions in two classes of bacterial phospholipid N-methyltransferases.
Bacterial phospholipid N-methyltransferases (Pmts) catalyze the formation of phosphatidylcholine (PC) via successive N-methylation of phosphatidylethanolamine (PE). They are classified into Sinorhizobium-type and Rhodobacter-type enzymes. The Sinorhizobium-type PmtA protein from the plant pathogen Agrobacterium tumefaciens is recruited to anionic lipids in the cytoplasmic membrane via two amphipathic helices called αA and αF. Besides its enzymatic activity, PmtA is able to remodel membranes mediated by the αA domain. According to the Heliquest program, αA- and αF-like amphipathic helices are also present in other Sinorhizobium- and Rhodobacter-type Pmt enzymes suggesting a conserved architecture of α-helical membrane-binding regions in these methyltransferases. As representatives of the two Pmt families, we investigated the membrane binding and remodeling capacity of Bradyrhizobium japonicum PmtA (Sinorhizobium-type) and PmtX1 (Rhodobacter-type), which act cooperatively to produce PC in consecutive methylation steps. We found that the αA regions in both enzymes bind anionic lipids similar to αA of A. tumefaciens PmtA. Membrane binding of PmtX1 αA is enhanced by its substrate monomethyl-PE indicating a substrate-controlled membrane association. The αA regions of all investigated enzymes remodel spherical liposomes into tubular filaments suggesting a conserved membrane-remodeling capacity of bacterial Pmts. Based on these results we propose that the molecular details of membrane-binding and remodeling are conserved among bacterial Pmts.